When reaching for an object that unexpectedly moves, the hand is 'magnetically' drawn toward the object. This occurs even before the subject perceives object motion [1-3], possibly through sub-cortical visuo-motor processes [4] . Whether a similar process exists for the lower limb is open to question. The evolution of a rapid visuomotor process has obvious advantages for the hand, for example for catching prey, but less obvious advantage for the foot. Rapid visual driving of the foot may even be hazardous because of the need to maintain balance: this is normally maintained during a step by a pre-step predictive throw of the body which is tightly coupled to intended future foot placement [5, 6] . Visually driven, mid-step deviations of the foot would upset this coupling and threaten balance. We ask whether the foot, like the hand, is automatically and rapidly driven by vision, and if so whether the process is suppressed by the balance constraint of stepping.
medially (p = 0.125) or laterally (p = 0.125) at the point of foot-off, by simultaneously extinguishing the initial target and illuminating a new target 21 cm to the left or right. Subjects were instructed to attempt to follow the target and place their foot on it when a jump occurred. Handrails enabled a leg to be lifted indefinitely without incurring a fall, so the balance constraints normally present during upright stance were minimised. These constraints were reinstated during a separate 'step' condition when the same task was performed without handrails while stepping forward onto the initial target with the leading foot. The position of the trailing foot was not controlled, although subjects were instructed to finish the step with approximately the same distance between their feet as at the start. Subjects underwent a training session before each condition to regularise movement duration, ensuring no difference between reach and step conditions in terms of swing duration (296 and 307 ms for reach and step control trials, respectively; t = 1.155, p = 0.300).
In both conditions, subjects made appropriate directional changes in foot trajectory after the target jumped, guiding the foot toward the new target location; they tended to undershoot the target, but with a larger alteration in foot placement for laterally jumping targets than for medial targets (F (1,5) = 58.00; p = 0.001; Figure 1) . Crucially, the foot moved further during the reach than the step condition (F (1,5) = 83.92; p < 0.001). This was particularly evident for medial jumps (direction X condition interaction: F (1,5) = 13.04; p = 0.015), which subjects reported to be particularly challenging for the step condition. As expected, therefore, the extra balance requirement of the stepping task limited the ability to alter foot placement mid-swing.
We determined if the leg displayed response times similar to those reported for the arm during the reach condition. As shown in Figure 2A 16.93
Step acceleration data; power = 0.8).
There was also no latency difference between medial and lateral jumps during the step condition (p = 0.350), even though medial jumps imposed greater constraint on foot placement. We also recorded electromyographic (EMG) activity of the tensor fasciae latae (TFL) muscle. An early EMG burst can be seen during steps, prior to foot-off, which is missing during reaches (control traces, Figure 2B) ; this corresponds in time to the pre-step lateral force impulse that throws the body sideways toward the stance leg (unpublished observations). Its absence during a simple reach indicates that the leg did not have to participate in whole-body control in the same way as it does during a step. This further underlines the reduction in balance constraints during the reach condition. The TFL muscle contributes to hip abduction, required to shift foot trajectory laterally during the lateral target jumps. When these occurred, early EMG responses were seen ( Figure 2B ), corroborating the short latencies seen in foot trajectory adjustment. There was no difference between the reach and step conditions in the latency of this EMG burst, being 97 ms and 98 ms during reaches and steps, respectively (p ≥ 0.138).
These results clearly show the existence of a short-latency visuomotor pathway for the leg, as shown for the arm. Evidence from upper-limb reaching suggests that this pathway is sub-cortical in origin [4] . This is supported by the recent finding that the superior colliculus plays a role in the online control of reaching in cats [9] . Given the fast response times observed here, it seems likely there is an equivalent control pathway for the human leg. Furthermore, we have shown that even when balance constraints place limitations on foot placement, no delay is imposed on trajectory adjustment. Normally, footplacement is pre-planned at the beginning of a step, and tightly coupled to the throw of the body that occurs before foot-off. But our results show some mid-swing alteration in foot-placement can occur without balance being compromised, as no subject fell during the step condition. So the central nervous system can alter foot trajectory quickly, while simultaneously ensuring balance is not threatened. The control of foottrajectory and balance are thus fully integrated, even when apparently in conflict. Such fast visual control of the foot may aid bipedal locomotion over unpredictable terrain, which requires fast reactions from the leg on the basis of immediate visual information, without sacrificing balance. 
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